Introduction
Breast cancer is one of the most common female malignancies. In Hong Kong, the incidence of breast cancer has been increasing. Based on the most recent data from 2014, among the 4,397 newly diagnosed breast cancer patients, >80% had early-stage disease. 1 On the other hand, a recent report on 7,152 patients entered into the Hong Kong Breast Cancer Registry has showed that while over 40% were diagnosed at age 40-49 years, only 1% were diagnosed at age 20-29 years, and another 13% were diagnosed at age 30-39 years. 2 Women with early-stage breast cancer are treated with curative intent with surgery followed by adjuvant chemotherapy, radiation therapy and/or endocrine therapy. It has been noted that a higher proportion of younger breast cancer patients were subjected to cytotoxic chemotherapy as part of the adjuvant treatments. 2 Anticancer treatment, especially cytotoxic chemotherapy, is associated with immediate-as well as long-term toxicities which may affect the quality of life (QoL) and well-being of cancer survivors. [3] [4] [5] [6] [7] [8] In our recent report on women aged younger than 45 years who received adjuvant chemotherapy for their breast cancer, 9 over 90% developed chemotherapy-related amenorrhea within the first year of chemotherapy; further, nearly 50% developed chemotherapy-related menopause upon protracted follow-up, with over 60% having developed menopause at the age of <45 years as a result of premature ovarian failure. In addition, a significant proportion of these patients were detected to have increased body mass index (BMI), hypertension and dyslipidemia during follow-up. 10 Women with cessation of ovarian function encounter physiological and emotional changes that may affect their QoL. Young patients have been reported to have poorer QoL following breast cancer diagnosis when compared with their older counterparts due to the distinct effect on their physical and psychosocial aspects. [11] [12] [13] As such, QoL among breast cancer patients may be affected by adjuvant cytotoxic chemotherapy. There have been studies assessing long-term QoL after initial breast cancer treatment; however, data on younger breast cancer patients have been limited.
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In this prospective cross-sectional study, young Chinese premenopausal women with early-stage breast cancer who underwent adjuvant chemotherapy were assessed. The objectives were to assess the QoL of these patients during followup and to identify potential factors associated with a lower QoL after adjuvant chemotherapy.
Patients and methods
Between September 2008 and February 2011, 286 patients were enrolled into this study. Eligibility criteria included female of Chinese ethnicity, stage I-III breast cancer, premenopausal and age younger than 45 years at breast cancer diagnosis and having received adjuvant chemotherapy within 3-10 years after breast cancer diagnosis before recruitment to the present study. Patients who received ovarian ablation as part of the endocrine therapy and those who had hysterectomy prior to breast cancer diagnosis were excluded from the study. Patients who came for their follow-up visit at the Prince of Wales Hospital provided their written informed consent for the study. After written consent, they were asked to fill in the Functional Assessment of Cancer Therapy-Breast (FACT-B) +4 questionnaire to assess their QoL, and to recall their menstruation history; the latter was conducted with the assistance of a research nurse. Patients' demographics and details of their breast cancer characteristics and anticancer treatments at diagnosis were recorded. The study was approved by the Joint CUHK-NTEC Clinical Research Ethics Committee of the Chinese University of Hong Kong and Hong Kong Hospital Authority.
Qol assessment using FaCT-B+4
FACT-B+4 is a breast cancer-specific multidimensional QoL assessment instrument. FACT-B+4 version consists of 41 items which are divided into six subscales assessing physical well-being (PWB), emotional well-being (EWB), social wellbeing (SWB), functional well-being (FWB), breast cancer subscale (BCS) and arm subscale. Each item is rated on a 5-point Likert scale. Negatively worded items were recorded such that a higher score indicated a better QoL. Scores from PWB, EWB, SWB, FWB and BCS yielded a FACT-B total score, with higher scores reflecting better QoL. 14, 15 statistical analysis Statistical analysis was performed using SAS version 9.3. Clinical characteristics data were summarized as patient number (n) and percentage (%) for categorical variables, and mean and standard deviation for continuous variables.
The t-test or analysis of variance test for mean comparison was performed to identify any factors associated with impairment in QoL. All statistical tests were two-sided, and a P-value of <0.05 was regarded as significant.
Results

Patients' background demographics and breast cancer characteristics
A total of 280 breast cancer patients were eligible and consented to participate in this study. Table 1 shows the patients' background demographics. Seventeen percent had primary school education, 67% received secondary school education and 16% had tertiary or higher level of education. With regard to marital status, 15.4% were single, 77.1% were married or had partner, 5.4% were either divorced or separated and the remaining 2.1% were widowed. Concerning monthly family income, 9.6% of patients had income less than HK$5,000, 54% had income between HK$5,000 and 25,000, 30% had income between HK$25,000 and 50,000 and 7% had income that exceeded HK$50,000.
The median age at breast cancer diagnosis was 41 (range: 24-45) years; at the time of breast cancer diagnosis, 
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Qol in breast cancer patients 41 patients were ≤35 years, 82 were aged 36-40 years and 157 were aged 41-45 years. Eighty-eight had stage I, 165 had stage II and 27 had stage III breast cancer. Adjuvant chemotherapy regimens included taxane-containing (28.2%; including 26.4% who also had anthracycline) and nontaxane-containing regimens (71.8%; including 65.7% who had anthracyclines with or without other cytotoxic agents).
Two hundred and fourteen patients also received adjuvant tamoxifen; at the time of the study, 99 patients had completed tamoxifen, while 115 were still on the drug. No patient received adjuvant aromatase inhibitors. Table 1 shows the patients' treatments received at breast cancer diagnosis, as well as age, BMI and menopausal status at study entry. The median time from breast cancer diagnosis to study entry was 5.04 (range: 2.96-9.94) years.
The median age at study entry was 46.5 (range: 28-54) years; eight patients were ≤35 years, 26 were aged 36-40 years, 76 were aged 41-45 years, 146 were aged 46-50 years and 24 were aged >50 years. At study entry, 112 patients remained premenopausal (40.0%), 31 were perimenopausal (11.1%) and 137 (48.9%) were postmenopausal. According to the BMI for Asian population, 16 3.9% were underweight, 44.0% were normal weight, 22.1% were overweight and the remaining 30.0% were obese.
analysis for Qol at study entry
The mean scores and standard deviation for PWB, EWB, SWB and FWB were 23.4 (4.1), 19.4 (6.0), 17.7 (4.2) and 19.9 (5.4), respectively; details are listed in Table 2 . Higher scores were attained for PWB, while relatively lower scores were attained for EWB.
With respect to potential factors that could be associated with QoL, older patients had significantly worse SWB score compared to younger patients; the mean SWB scores for age <40, 41-45, 46-50 and >50 years were 22.0, 19.3, 19.1 and 18.1, respectively (P=0.0442). SWB was not associated with BMI, menopausal status, other types of anticancer treatments and use of traditional Chinese medicine.
The mean scores for BCS and arm subscales and FACT-B total score were 22.3 (5.3), 14.9 (3.9) and 102.6 (18.8), respectively; details are listed in Table 3 . Internal consistency was checked using Cronbach's alpha; the alpha coefficient of FACT-B total score was found to be 0.81, reflecting good reliability. On assessing the BCS, patients who had undergone axillary lymph node dissection had significantly worse BCS scores compared to those who did not have the surgery; the mean scores were 22.2 and 28.3, respectively (P=0.0212). Assessment of the arm subscale revealed that patients who had taxane-containing chemotherapy had significantly worse score; the median scores were 13.8 and 15.3, respectively (P=0.0053).
On assessment of PWB, EWB, FWB and the FACT-B total scores, none of the clinical and treatment factors were found to affect these aspects of QoL (Tables 2 and 3) . 
Discussion
Patients with breast cancer may have their QoL affected to different extent according to their disease status. It has been shown that while patients with metastatic disease suffer mostly from symptom burden and impairment in QoL, women with early-stage disease were not spared. 17 Oncologists had previously focused on survival and early detection of cancer recurrence during follow-up visits of breast cancer survivors. With the improvement in breast cancer treatments, patients now have better outcomes with longer survival, and 
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Qol in breast cancer patients long-term toxicities associated with cancer treatments have become more evident. It is well known that women with breast cancer may have their QoL profoundly affected by the cancer diagnosis per se as well as the associated anticancer treatment in a protracted manner. In a recent study reported by Hamer et al, 17 early-stage breast cancer patients who received chemotherapy had more symptoms burden and lower QoL when being assessed 2-10 years posttreatment. Apart from overall QoL scores, PWB, EWB, and FWB were affected. Indeed, the lower QoL may be associated with prolonged fatigue among women after chemotherapy. 18 The impact on QoL may differ between different age groups of cancer survivors. For premenopausal patients, endocrine changes may affect fertility and menopausal aspects, 19, 20 
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Yeo et al and weight changes. Women who become menopausal from treatment have been noted to experience more severe menopausal symptoms compared to those who undergo a natural transition of menopause. 19 The present study was undertaken to specifically assess the QoL issues among Chinese young breast cancer patients who were aged <45 years at the time of their breast cancer diagnosis and undergoing adjuvant chemotherapy. Women in this age group represent a unique social situation as they may be at the peak of their career with full-time jobs, may be in more recent marriages and are still active in child rearing. The current data indicate that even in this overall group of young patients, those who were relatively older experienced more impairment in QoL; specifically, they had lower SWB scores. Although other aspects of QoL were not found to be different, menopausal symptoms, which could have affected QoL, were not specifically addressed in this study.
Patients who had undergone axillary lymph node dissection were found to have worse BCS scores than those who did not have axillary dissection. With regard to chemotherapy, it is noted that the majority of patients (nearly 90%) who received taxane-containing as well as non-taxane-containing chemotherapy also received anthracyclines. However, only patients who received taxane-containing chemotherapy were found to have worse scores for the arm subscale than those who did not, which may have been related to the well-known adverse neurological and musculoskeletal effects of this class of agents.
One of the limitations of the present study was that QoL assessment was only conducted using the FACT-B+4 tool. QoL of the studied patient population could have been further assessed by the World Health Organization Quality of Life-BREF questionnaire, and subsequent comparison with FACT-B+4 could have been valuable and would have strengthened the QoL information of the current study. Further, among patients who developed menopause after adjuvant chemotherapy, the potential burden of menopausal symptoms such as hot flashes and dyspareunia were not assessed. Nonetheless, the current study provides a glimpse into the QoL aspects of young Chinese breast cancer patients after adjuvant chemotherapy. Despite potentially curative therapies, the QoL of these women could be impaired by sequelae of cytotoxic chemotherapy as well as other anticancer therapies. Further research into QoL in a larger patient population, along with assessment of menopausal symptoms and other symptom burden, may help clinicians to further understand the true impact on QoL of the patients.
